Glucosylglycerol-phosphate synthase: target for ion-mediated regulation of osmolyte synthesis in the cyanobacterium synechocystis sp. strain PCC 6803
The response of cyanobacteria to a changing osmotic environment includes the accumulation of organic osmolytes such as glucosylglycerol. The activation of the enzymes involved in glucosylglycerol synthesis [glucosylglycerol-phosphate synthase (GGPS) and glucosylglycerol-phosphate phosphatase (GGPP)] in Synechocystis sp. strain PCC 6803 by various salts and salt concentrations was investigated in vitro. GGPS seemed to be the target for salt-mediated regulation of glucosylglycerol synthesis in vitro. GGPS activation was dependent on the concentration of NaCl, and a sigmoidal plot was obtained. Sensitivity to NaCl was markedly enhanced by low Mg+2 concentrations (optimal at 4 mM), but Mg2+ was not absolutely necessary for the Na+ stimulation. As in the case of NaCl, other salts (including MgCl2) stimulated GGPS. The relative order of GGPS activation in the presence of chloride by the cations at constant ionic strength was Li+ > Na+ > K+, Mg2+ Mn2+. No absolute dependence on ionic strength was observed in Mg2+/Na+-exchange experiments. The degree of activation by ions at various concentrations was positively related to the increasing destabilizing properties of the cations according to the Hofmeister rule, where chaotropic cations are most efficient. Cations were responsible for activation since chaotropic anions counteracted the activating effect of cations.